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<54) MEASUREMENT OF THERMOWAVES 

(57)Abstract 

PURPOSE: To monitor the dose amount even in the 
case that ions are implanted with high energy and at a 
low dose amount. 

CONSTITUTION: The surface of a silicon substrate 1 is 
covered with photo resist 2, an ion implantation 
resistance layer. Then, impurities are dosed by ion 
implantation with high energy. After that, the photo 
resist 2 is removed and thermowaves are measured. As 
for the ion implantation resistance layer, the photo resist 
could be replaced with a silicon oxide film, etc. 
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(B«i ax:^;m=- (iMeva±) , fiH-xa 

S-f :t>'aA-r-5 [ (a) 0] . 7* h Wi^X h 2 ^fS 
KLT [ (b) a] -tJ— ■7>^x-:fai^*fT5. -f:^-> 
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#HT6-3 18 5 6 0 



[000 1} 

as^-3'-r*fc»©-9— v>^x-:;^iM^j£icWU. 

[0 0 0 2] 

ti^ns-f ^^aAX^jP^^-tt. «K5 0 0 k e Vg 
etx:^-:>1t.ifi. jfi¥. SSx*;i'^-*tl|RS5l'>Me V 

g©SljiXSfcfetiTfelllRIC 1 Me VSrie;jLSX;^;P 

;it?> c:©J;5:^;^x:^;V'^-0'f:r>aAd«fffcn& 

[0 0 0 3] (A) tymX^ : 0 5 © 

(a) \Z^^n^^3\Z. iS.X.it^)V'^—-V^*>&X^ 

0 5© (b) tr*$n-5J;5Jc, iifx^;p^-T?'f:t> 
5. 

R, = (I/R2 -1/Ri ) 

J:©«*iffifcJ; D«X*;I.*— f :t>aA© H-X«^ 

[0 0 0 43 (B) -tJ— •7'^x-:/S : E6tt, *IS$ 
nTV>-S1i— V^x— :/jBlfellB©Sl3tMSS:iKWrs 
fcj&©:/nyiyH-e*-5. HHfcS^$nsJ:5fc. "^x 
Al 0 ^i?^:/^— tfaS 1 2 J; D 1 MH 2 T^ss^n 
&iSS4 8 8 nm©7";i':f>W— tf^tl l^KlfTS. 



3nm©'\'JC7A-^:t>P— 1f)tl 4*, TJUJ^V' 

fc^'J'>A-*:t>l.— If^tl 4S«imSl 3TSSI 
U r©i:€r©>:7xAl 0©Slt*©S5'ft;«:-9— V^zx 

[0 0 0 5] C7X/M 0©ifeaC5';<-v?*t#ttLTti 

^t, r©5<>i->?S<c*&i;TRSt**^^fl;-r^::t*^ 
f.. ±iaSl3£;&iSt::i;0'f:i->ttAi^©l«-Xa&*x 
^'■r«i:i:*tT#S. :j«D>>f llBiX 

it^)V^- : SOkeWX, H-Xfi* 1 O" 1 0«* 
atoms /cm' {wXfl:S-&T-f :t>aAT-5a:, H-X 
at-9— vC7x-:^ttt©W(CH7 fc:feV»Tft«AT^ 
•r»»««»6n.6*», c:oJ:3trH-X««liiitt>li 
•y— v^7x-::'fil)it*iS»ciSJirr2>«i^*^e., if- T-i? 

[0 0 0 63 ±e©±5a:-9— V>x-:/«8Jfe»BK'> 
xA36HSXy5=^>ifr«aMiSiimbT, "^xACy 
>t->?fMiiliSmS*[6lC?tbTff 5g«*«#K¥2 - 8 
9 3 3S#4iffifc*t»TSiesnTVi5.. H8tt, ■5-© 
M€«S©«II»«I«H-^»^T, Jiy^>if 

mm 2 2iij— v'^x-rr«feaa2 3t*^s«j«$nT 

Vi*. X'y5^>i)'««2 2tt, H^atl e^feiim^'gf 
19*<SJJt&n. rtgR»wt7xA#l 8£itX«-r^«£Ef^ 
■fr>/ti ■T-fi'nifcM:f|ffl2 l^, «ff^*>/t 
1 TtT'f ^aifeftSeP2 1 i:©M&|gl!ef ^«i2l«2 
0i*^6«*Sn, ^^ciJ— V->x-:/«fcaffl2 3t4» 

[0 0 0 73 H8t*-r*lSt::*t'»T, •^'fifamttM 

g52 ItCiViT^^Sn&'^xAl 0©Xy^>i^ffitt 
Stt. 2 0 Srfr bT«JE5^r WN* 1 7 \zmXtS 

n. -y— ■7^7x-:/as^©fc8&©w— 5 

?l«l eSabXC^xAl OJiKMitT-6. 2:©i5fc 
CrxAl 0©*®*«^X-;/5^> 

i^u ■5-©»«u— ^•:7x-:/«sai^-r-6ci*«'^? 
€r, ^rxAi o©a!s^ri^©i';*-$?o»*&fflnrr4 

[0 0083 

[5g§8*«»^U id tresis] ±KEU^£:«l©«e*«^ 

(^^:/;W:f>aA«) Ttt, <D«vv>f:t>aAi2® 
©7x-;u«ia*»(J«i.* D , H«c* < ©xftssf 

ffiVifc*. H-XftjJl 1 X 1 0 » » £tT©«HT?ttjBII^3&s 

[0 0 0 93 Sfc, ?£*©-»*— 7>^x-:/j£ (m2©Se 
SfeW) ^tt, S5X:?iJl':^-'f:i->aA©H-X«*^X 

^'■rsiitttHji'c**. -^-nii^ -y— •7';zx-:/«« 

•{Cffl -5 T-JPrJ > l^-- !f 3fc© >- U n >«t>'v©iiAfid< 3 

©«iai&i@ji-riigs^<;<-i;©?^ft-r5^4«*»ai< 
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tt<DV-xmtD—-7^x.-zfmt(om%'S:. muz 

*ViTft«BCT^-rA«, soke V®a-&twttt!EUT 
[0 0 10] ±.miyft. i^BI¥2-8 9 3 3 5^4^fflK 

i*fcJ:tjTt>H— X«**l 0'»atoms /cm* «T©te 
ffl-ctitJ— v'>i-::^fi«— ^tJioTtiS. ;intt, 

10»» atoms /cm' filT© H— XSTtt, ^:t>&.X 
C i: S ^'pi -i^ J: 0 v' U n >St6&X y 5'>i'r S :i t 
C J: ^ TJg^r^tSft^'^-S^w^Soea < 

[0 0 1 11 K±©J;5tw> fie*, ii5x^;l'=f-aA© 
*&fct4 10" atoms /cm* KTOH— Xfi&^tC 

10 0 12] 

[SHSJSft-rsfc:*©^©] ±fBBW5£»fi£f *& 

K ttiE-f :t>ftAS$i:«ag», 7* h h 
m. >''Jn>K{t:ie, ->U3>Sfl:ae. ^«8S->'J3> 

(0 0 13] 

1 ±lc 7 * h U 5^;^ h 2 &0f^S»T -> U :3 > 

* hU5'Xh2T>'Ua>StROS®S«5. 

h ke^X h 2 ©iSJPtt, 7* h ^-:?X h©«TSKi:->'J 
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4 

[0 0 1 43 :j?D W^>*> ilDi^X^JI/^- : 

2. 8Me V-e7*M'-:?;^h2SrabTv''j3>StR 

I'i'tcaA-rs [01© (a) ] . ::<D^kwrr\t^m 

fta«FfT©¥^lt»fRe«3umei"F-C»2). 
HI® (b) »::*-rJ:5fc, 7* hW5?Xh2&S!|»U 
-f;i->aAJi8^StiiS-&, ;i©«SgT1}—T>>x 

-yfli5fesfT5. H-xs&aEibs-a-Tosifeiie«&. 

H2C:feViT*fiAfcT^-r. *»W»CJ;n«, MeV 
y©«x:^;l'^-Tf>r:t>ttA«JfftonT"b, ISA 
JO 5^;t—:?*'>'j3>Sfi<D*ffi*ie3um«Tirs:i 
i*«-T?#*;fc»e)> H2fc^$n«.J;5»c. se*O5 0 0 
k eVOTW-f^i-^ftAOS^tRSlC. 1 0»» atoms 
/cm» fiA±©H-X«fct5ViT©*r:^'*tpIIBt:fe 

[0 0 1 53 *SIJfi«C»-r-6> 3|^n>'f:t>ttAx^ 
Jl':^- 1 7 * h U- MIS»©ga*fr«HJ£, H 3 ir 
* VsT«« A KT5%r. ttAX^;V:f-«t 1 M e VKT 

©<s«B-ctt, ^E*a^^©■^^-■7!>x-:/«5t&^f5• 

t*fC^2). ftAx;?;;).=<£-*ilMeVK±©««CTr 
a7 tt. ttAX:*^JV^-fc«UT7*M^i?Xh)&WjS^T 

[0 0 16] **lifi«Ttt, :t>ftAffitt«ae 

3>tt«:«l aift»<bl«*«:H:CVD»fldR) , 

g^fcli. #l!8ftv'Un»e'bL<tt:in&©K©«[B4*^ 
30 ^ffi©SKSfflv^«>:it*sT€rs. lOOCC 

■r*ia±IB ('f^^fiitmttJHftAb&Bfc^^x:*;;!/^ 

0, Ufc*«^T> C:©l!l-fblS*fflt»/S:«-&, E13»t*lt 

sffi«A©7* hi/-;;xh©8a»so. 8«.frsc:i 
jji-cfr***, ;:©::tf4*«w«©*»K:±oTt>«B 

[0 0 17] ^t;:. m4^0mvx*9m<Dfii2(D9m 

m\z^^^xum-r^. 2:©*SfiWttfii«n^'->s¥» 

fl:SBS>fiIS«f»©':'x/N±fcia!tt«ii^©«t7Sb*. 
04© (a) tt, »jixe«f©'^xA©«»TjiiHT» 
D, BI4© (b) ~ (d) 14, H4© (a) ©A-A' 
«9rffiT©Xe)B©»fffiHT**. 04© (a) t:^$ 

n*j:5t, *^ifi«ai-ctt. -y— v'^x-:/S!i3£««s 
tt, if£3t#3^y:;/'7n©xi^7-f:/««6±fcia:je$n 
T«rJ*. bfc*«oT, 1J— •7>:;x-:/»l)tSff5JlJ:fc 
i: o T¥3¥^5^ y 7 ©1*tt*«fgS&§»t 5 riWS 
4^«#5^y:^7±Ctt'f:t>aA««4j!»J|9:tt6n 
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[0 0 18] 04<7) (b) fc^-rj;5fc. Xi'^'f:/® 
J«*^tJ-> 'J n >S« 1 ©SBBfC L O C O S SIC J; DK 
J?l. Otim0>'>jn>K'ft;K3SS*?W«cjgf£U 7 

5?X h 2 a S:}g|£-r-5. 3l^n>*Jnjix:?.;P 
OMeVT-f ::r>aAL.T-1':f>flEA®«4;fe 

8 a, Bhtrm^-t^. Z.<Dt'^, -tJ— vC7x— 

[0 0 19] ^fc, 7* hUS^X h 2 a«fJHt • 

5 P 7*M^i?Xb2bS 

}^^-r2> [04<D (c) ] . m^x, HFmwsmiz^ 

^B&Btfl^-arS [H4CD (d) ] . :i<Dit^-VD—^ 
":;x-:/a3£SfT'5. 3t:SIJfi«lfc*l'»-Ct»H-Xftl 0 

"atom /cm» ^-vom&amn-x^ib^. *mim\i 

[0 0 2 01 *5g!gfl8C*$ViT«» Xi^^-f :/^«±tr 

•9— v«:7x-:/a««««»«-Tv>fc»t, 'f>9-f>* 

av»««T?&ntf, ^7xA±C0fiEa®jStS:S*ib 5 

-f:i->aAJ18b©^MS«aJS«5Xy?^>i^ 

XSfc;feV^T> :r>aA^**4©^SCD>'U3>Rfl; 

< 7* M^i?:^ h 2 a *X'y5=^>i'W>'X h t 
•:3V»Ttt, :>Pn>£AnCt)®#-1':t>aXSn5>il:T© 
[002 1] 

-:7anesff5'b©*r»a©T. *58ii»cj:n«. ssx 

^;i/=¥--C'f :i->aA*fTo fcS^tCfe'f :t >aAC i 

tx^'^SJltAtiriBtfeS. T/it)%, IMe 
Va±©X*;P:^i-T'f::j->aAL.fc«^ttt, ^itilT 
IBH— X»ttl O'^atoms /cm" tfafeofc**, 
HtJ:n«iinSl O'^atoas /cm* C*-eit:#c-rS Jl 



(4) #6176-3 18 56 0 

6 

jao, ¥»»«1S©sgsfe«tt®a[«KS#-r«::t*« 

[0 0 2.2] ^rc, *%i^oa^*jitt> 7~-)mm 
itt^s?ici!i:£-r-5-r5*>©Ta5s©T. mm'p<D^^m» 

ie^:*ca«;ttsiBSj85>fii:r«t.©7fe;a:vi©T, $ 
[affi®fsm;a:S8?^] 

[SI] *^M©^i©siiis«»isitt5g-r*fc*©efiii 

H. 

[0 2] *«W©«l©ll««©3»*S«Wr-&j6:«)© 

[03] *»M©«i©siJS«i«w«r«. &\3L^}\^=^ 
[04] 4:%§9©$e2©^«9£R9!-r'5;'^«®¥sa 
20 msi jsi©«5t£«sKwr«fc»®i^77. 

[0 71 m2©fi£*«i!i©rasj«tsi(iM-r^&Ji)©i'7 
[08] m3<Dmm<DW»mfm, 

[«F^©IKW] 

1 5'>j3>a« 

2, 2a, 2b 

3 ->U3>llfblS 
30 4 -f:t>aA«« 

5 -y— v>?x-^a^s« 

6 Xi^9'f:/«« 

7 

8, 8 a, 8 b -f:t>aEAS 
1 0 C/xA 
1 1 TJPrf^P'-ii^ 
1 2 Ji^^yi'— IflR 

1 3 atuai 

14 'MJ'>A-:^:t>W'— !f3t 
40 15 :/D— Iflg 

16 

17 «JE^-V>A 

1 8 <>xA-& 
19 

2 0 mmm 

2 1 v-fira«tt«a5 
2 2 X,y'^>ifim 

2 3 1J— ■r'>x-:/»{fliS 
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